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 There is widespread agreement that Helicobacter pylori causes gastritis 

and sometimes cancer of stomach lining. The purpose of this 

investigation is to examine relationship between H. pylori positivity and 

colon cancer, or ulcerative colitis, as well as involvement of interleukin-

17 and interleukin-21, and cytotoxin-associated-gene A (CagA). A 

sample of 84 patients were split into three groups: ulcerative colitis (UC) 

patients, colon cancer (CC) patients and control group of who seemed to 

be in good health. H. pylori was identified according to microbiological 

methods. Then, interleukin 17, interleukin 21 and CagA were measured 

by ELISA technique. Expression of H. pylori containing CagA showed 

highly significant differences in patients with CC (72.1 5.2) and UC 

(68.9 ± 1.6) compared to healthy patients (0.5 ± 0.2). Serum 

interleukin17 and interleukin21 levels were highly significantly 

increased in patients with positive H.pylori status (30.9 ± 1.9 and 25.3 ± 

1.7) compared to negative status (7.1 ± 0.5 and 6.7 ± 0.7). The 

interleukin17 and interleukin21 level in H.pylori CagA status (63.1 ± 5.5 

and 39.9 ± 1.1) were significantly increased compared to negative CagA 

(32.5 ± 1.0 and 27.6 ± 0.8).  The level of interleukin17 in colon cancer 

and ulcerative colitis (25.5 ± 2.3 and 20.6 ± 1.0 respectively) was 

significantly increased as compared with control patients (6.2 ± 2.0). 

However, the level of interleukin 21 showed a significant difference 

between colon cancer (22.1 ± 2.2) and control group (12.6 ± 0.9). 

interleukins 17 and 21 have shown to be significantly positively 

correlated in H.pylori patients with colon cancer and ulcerative colitis. 

Furthermore, there was a correlation between ulcerative colitis and colon 

cancer in patients without H. pylori infection. Interleukin 17 together 

with Interleukin 21 play a vital role in inflammation. Thus, correlate 

with ulcerative colitis and colon cancer either directly or indirectly. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Gram-negative, microaerophilic bacteria, known as Helicobacter pylori (H. pylori), invades gastric mucosa 

of humans preferentially and represents the main risk factor for peptic ulcers and chronic active gastritis [1]. 

Within the presence of H. pylori, noted both increased neutrophils in the epithelial glands, as well as plasma 
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cells, macrophages, eosinophils, and lymphocytes in the lamina propria (or deep tissue) [2], [3]. 

Helicobacter pylori colonization has been linked to development of chronic gastritis, which in turn has been 

linked to peptic ulcer disease, gastric carcinoma, and MALT lymphoma [4]. 

 

It is well established that infection with H. pylori is a chief environmental risk factor for non-cardia 

stomach cancer. There is a common misconception that half the globe is infected with this bacteria; 

however, only 1-2% of individuals infected will go on to develop stomach cancer [5], [6]. Chronic 

inflammation is the key factor in initiating and escalating malignancies in multiple tissues [7]. Ulcerative 

colitis (UC) is the most common inflammatory bowel disease, and patients with UC are at higher risk of 

colitis-associated colon cancer (CAC) [8], [9]. 

 

Some investigations have shown that patients with UC had a lower prevalence of H. pylori infection than 

the general population, hinting that H. pylori may have a role in extra gastric illness [9], [10]. Another meta 

analysis was consistant with the idea of specific factors of H. pylori (CagA) play a protective role in 

reducing the odds of IBD and UC [11]. A study directly visualized H. pylori in diagnosed UC and 

concluded that bacterial infiltration was consistant with UD in early stages [12]. 

 

H. pylori virulence factors are responsible of tissue damage [13]. These virulence factors include cytotoxin 

linked geneA (CagA), vacuolating cytotoxin (VacA), and neutrophil activating protein (NAP). CagA, an 

indication for the presence of a pathogenicity island (CagPAI), has been linked to the induction of pro-

inflammatory cytokine production, which in turn has been linked to more severe gastritis, gastric cancer, 

and peptic ulcers [14], [15]. H. pylori infection is connected to both racial and geographical factors, with 

greatest rates of stomach cancer seen in Asian countries [16]. These data suggest that environmental factors, 

host genetic diversity, host-pathogen interaction, and inflammatory responses all have a role in infection 

outcomes [17]. 

 

Some CD4+ T helper (Th) 17 cells produce interleukin-17 and its related cytokines (interleukin17A-F) 

while other CD4+ T helper (Th) 17 cells produce fewer cytokines such as interleukin-6, tumor necrosis 

factor alpha, interleukin-21, interleukin-22, and granulocyte macrophage-colony stimulating factor (GM-

CSF). lymphocytes, including Th17 cells, Tfh cells, NK cells, and Th1 cells, seem to secrete IL-2 [18], [19]. 

It has a structure that is comparable to interleukin-15, interleukin-2, and interleukin-4, and it works via a 

heterodimeric receptor made up of interleukin 21R [20]. Interleukin-21 regulates CD4+ T cells and B cells 

activation, proliferation, survival, along with CD8 T cell and NK cell functional activity, Treg formation, 

and dendritic cell (DC) activity [21]. 

 

Immunity against pathogens, autoimmune diseases, and allergies have all been related to interleukin-17 and 

interleukin-21 [22]. Interleukin-17/interleukin-21 axis are important for sustaining Th17 development and 

mounting antimicrobial, inflammatory and hematological effects on fibroblasts, epithelial, endothelial cells 

[23]. The current study was conducted to understand the relation between interleukin17 and interleukin21 

with ulcerative colitis and colon cancer patients and for better comprehend the pathogenesis of this bacteria 

with such GI inflammations. 

 

2. Material and methods 

Patients from Al-Yarmouk Teaching Hospital and Gastroenterology and Hepatology Teaching Hospital in 

Iraq were involved in this research. There were 84 total participants, 40 male and 44 female, ranging in age 

from 45 to 70. Thirty apparently healthy people, aged 41 to 73, were included in this research as controls 

since they had healthy mucosa and were not infected with H. pylori. Biopsies were removed from the colon 
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of each patient using the same size forceps during a colonoscopy. Fixation was done in formal buffer (10%) 

saline for histology and bacteriology research (Rapid urease test) [24]. H. pylori was verified by the 

following diagnostic procedure: 

1- Rapid urease test: the inoculation of a single biopsy on a slant of urea agar was followed by 15 

minutes to one hour of incubation at 37oC. the color changes on the urea slant agar from yellow to pink 

indicate the section of urea and hydrolase urea to ammonia this arise the pH which chang the color. 

2- Biopsies were encased in parafine and stained with Hematoxylin and Eosin (H&E) and Giemsa 

stain for H. pylori diagnosis (2-Histology investigation). 

Blood samples were taken from all subjects to obtain serum for both Cag A, IL-17 and IL-21 estimation by 

the sandwich ELISA technique utilizing commertial kit ELISA test was used to measure CagA IgG 

antibodies against H. pylori and level of IL-17 and IL-21 (CagA IgG ELISA Kit, Genesis Diagnostics, 

United Kingdom. IL-21: ab119542 - IL-21 Human ELISA Kit (Abcam) and IL-17: ab216167/ IL-17 

Human ELISA Kit (Abcam) (Chicago, Illinois, ABD). Right after a colonoscopy, blood samples were 

drawn and centrifuged for 15 minutes at 1500 rpm to separate serum. Then, serum was frozen at -20 

degrees Celsius until analysis could be undertaken. 

 

The study was approved by The Scientific and Ethical Committee of Al Kindy college of Medicine, 

University of Baghdad with the authorization number AK-1342-2021. 

 

3. Statistical analysis 

The software package SAS was used to analyze the correlation between variables and study parameters. T-

test was conducted to compare two means, whereas the Chi-square test was employed to compare 

percentages. To examine the dissimilarities between the means of many groups, an ANOVA was used. The 

correlation coefficient was then determined using either the Pearson or Spearman test (r). A statistically 

significant p-value is less than 0.05. 

 

4. Results 

The prevalence of infection with H. pylori in this study were increased in ulcerative colitis patients 35 

(57.14%) as compared to pateints with out H. pylori 23(42.86%), while the prevalence of H. pylori in cases 

with colon cancer was 16 (66.66%) which is much more as compared to negative cases 10 (33.33%) (table 

1). 

 

Table 1: H. pylori infection rates in people with ulcerative colitis and colorectal cancer. 

 

H. pylori status 
Ulcerative Colitis 

No: 58 

Colon cancer 

No:26 

positive 35(57.14%) 16 (66.66%) 

negative 23 (42.86%) 10 (33.33%) 

 

Concerning serum concentration of CagA, the level in H. pylori positive cases showed a highly significant 

increase in patient with CC (72.1 ± 5.2 pg/ml) and UC (68.9 ± 1.6 pg/ml) as compared to healthy subjects 

(0.5 ± 0.2 pg/ml) by using ELISA test (table 2). 

 

Table 2: Level of cytotoxic associated gene A (CagA) in studied cases with H. pylori. 

parameter Groups 
No. of 

patients 

CagA 

pg/ml 

F test Intergroups 

P-value significance 
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H.pylori 

CagA 

 
CON 

UC 

CC 

 
30 

35 

16 

 
0.5 ± 0.2 

68.9 ± 1.6 

72.1 ± 5.2 

 

 
<0.001# 

 
CON- UC** 

CON - CC** 

UC – CC^ 

Differences between three or more means using the ANOVA test that are statistically significant at the 0.05 

level CON: control, UC: ulcerative colitis, CC: colon cancer; ns: not significant (p > 0.05), **: significantly 

different (p 0.001). 

 

The results of serum level of IL-17 and IL-21 were significantly increased in patients with positive H.pylori 

(30.9 ± 1.9 pg/ml and 25.3 ± 1.7 pg/ml respectively) as compared to H.pylori negative pateints (7.1 ± 0.5 

pg/ml and 6.7 ± 0.7 pg/ml) respectively as shown in table 3. 

 

Table 3: Serum levels of cytokines (IL-17 and IL-21) in subjects with and without H. pylori by ELISA 

method. 

parameter 
H.pylori 

infection status 

No. of Mean±SE 

pg/ml 

P-value 
patients 

IL-17 
Positive 

Negative 
51 
33 

30.9 ± 1.9 
7.1 ± 0.5 

<0.001** 

IL-21 
Positive 

Negative 
51 
33 

25.3 ± 1.7 
6.7 ± 0.7 

<0.001** 

**significant at the 0.001 level; IL-17: interleukine 17, IL-21: interleukine 21. 

 

To investigate the effect of CagA on serum levels of IL-17 and IL-21 in H.pylori positive cases the results 

(in table 4) have showen significant increase in IL-17 level in pateins infected with H.pylori who have 

virulence factor CagA (positive) 63.1 ± 5.5 pg/ml as compared to CagA (negative) 32.5 ± 1.0 pg/ml (P 

0.001). While IL-21 increased in CagA positive pateints as compared to CagA negative pateints but didnt 

reach the significant level. 

 

Table 4: Mean levels of IL-17, and IL-21 in patients infected with H.pylori and CagA status 

 

parameter 

H.pylori 
No. of 

patients 

Mean±SE 

pg/ml 

 

P-value CagA 

status 

IL-17 
CagA- 

CagA+ 
15 
20 

32.5 ± 1.0 
63.1 ± 5.5 

0.001** 

IL-21 
CagA- 

CagA+ 
15 
20 

27.6 ± 0.8 
39.9 ± 1.1 

> 0.05^ 

^No significant difference p >0.05, **significant at the 0.001 level; IL-17: interleukine 17, IL-21: 

interleukine 21, CagA: cytotoxin associated gene A. 

 

To investigate the effect of H.pylori associated UC and CC diseases on IL-17 and IL-21, results illustrated 

in table 5 show that level of IL-17 in colon cancer and ulcerative colitis (25.5 ± 2.3 and 20.6 ± 1.0 

respectively) appears to be significantly increased as compared with control subjects (6.2 ± 2.0), but, no 

significant differences were found in IL-17 serum level between the two group of pateint (colon cancer and 

ulcerative colitis). However, the level of IL-21 showed a significant differences between colon cancer (22.1 

± 2.2) and control group (12.6 ± 0.9) with no significant between CC and UC and between UC and control. 
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Table 5: serum levels of IL-17 and IL-21 in healthy subjects, patients with ulcerative colitis and colon 

cancer patients. 

parameter Groups 
No. of Mean±SE 

pg/ml 
F test 

P-value 

Intergroups 

significance patients 

 

IL-17 

CON 

UC 
CC 

30 

35 
16 

6.2 ± 2.0 

20.6 ± 1.0 
25.5 ± 2.3 

 

0.001# 

CON – UC ** 

CON - CC ** 
UC – CC^ 

 

IL-21 

CON 

UC 

CC 

30 

35 
16 

12.6 ± 0.9 

18.7 ± 1.6 
22.1 ± 2.2 

 

>0.05# 

CON –UC^ 

CON - CC ** 

UC – CC^ 

#Significant difference among more than two independent means using ANOVA-test at 0.05 levels 

^No significant difference p >0.05, ** significant at the 0.001 level 

CON: control, UC: ulcerative colitis, CC: colon cacer, IL-17: interleukine 17, IL-21: interleukine 21 

 

Table 6 displays results of statistically significant (p 0.05) positive connection between IL- 17 and IL-21 

level in H. pylori positive patients having ulcerative colitis or colon cancer. A positive connection between 

IL-17 and IL-21 was seen with those who did not have H. pylori (the control group; see table below) (7). 

 

Table 6: Correlation between IL-17 and IL-21 level in H. pylori-associated Ulcerative colitis and colon 

cacer 

parameter No Correlation coefficient = r P-value 

IL-17 and IL-21 51 0.572 ˂0.05* 

*Correlation is significant at the 0.05 level IL-17: interleukine 17, IL-21: interleukine 21 

 

Table 7: Correlation between IL-17 and IL-21 serum level in subjects without H. pylori (control group). 

parameter No. Correlation coefficient = r P-value 

IL-17 and IL-21 30 0.320 N.S 

*Correlation is significant at 0.05 level, N.S: not significant. 

IL-17: interleukine 17, IL-21: interleukine 21 

 

5. Discussion 

Currently, inflammatory bowel disease (IBD) mounts a great burden on health worldwide, and ulcerative 

colitis (UC) is a primary subtype of IBD [25]. The diffuse inflammation of the mucosa of the colon in UC 

patients leading to chronic inflammation seems to be associated with the aberrant immune response against 

many factors like microbiota disturbing intestinal homeostasis [26]. Other studies focused H. pylori role in 

extragasrtic diseases [27] as this bacteria with its virulent factors like CagA, with other factors associated 

with asymptomatic persistence leading to chronic infection modulating the environment to protumor effect 

controlled by inflammatory mediators [28]. Colon cancer is the third leading cause of cancer in the world 

with a rising prevalcne especially in developing countries [29], and investigation in the early stages may 

prevent the progression of this disease and prolonged patient survival. 

 

Exploring the risk of having H. pylori with associated virulence factor CagA in this study and assessing the 

level of IL-17 and IL-21 was of huge interest. Current study has shown an increased prevalence of H. pylori 

infection in UC and colon cancer patients which may support the opinion of the significant virulent effect of 



W. A. Bakir, R. S. Alshawk and Z. F. Ashoor, 2022                                              Azerbaijan Medical Journal 

 

3610 
 

this bacteria on the mucosa of the gut, mainly focusing on extragastric diseases. which was explained by 

another researcher who suggests the increased release of a virulence factor of H. pylori acting as mitogens 

changing the gut microbiota resulting from the migration of this bacteria from the gastric site to the colon 

[30]. 

 

Serum level of CagA in the studied group revealed an obvious significant increase in both UC and CC 

patients as compared to control. Finding evidence on the effect and the role of CagA seropositive H. pylori 

in UC and IBD was documented by [31] who support our findings. Furthermore, increased levels of CagA 

in H. pylori-positive patients were higher in colon cancer group as compared to control which is in 

consistence with [32] considering cytotoxic associated genes induce further inflammatory stress in 

colonized mucosa leading to development of chronic atrophic lining which may implicate to cancer 

progression. 

 

Studying the level of IL-17 and IL-21 was of importance to understand the immune-modulatory effect that 

may result in this disturbance in the mucosal lining and could lead to UC and subsequently to colon cancer. 

The results showed a significant elevation in IL-17 level in Helicobacter pylori-associated ulcerative colitis 

and colon cacer as compared to H. pylori-negative cases (control group). Another increase was observed in 

IL-21 serum levels between control and colon cancer, although it wasn’t significant btween UC and CC, 

which may explain the aberrant immune response induced by H. pylori infection promoting systemic 

inflammatory reaction through overexpression of these cytokines, also the level were positively affected 

with CagA level in this study suggesting the H. pylori strains that express CagA are associated with even 

more build up of systemic inflammation [33]. The T helper 1 (Th1) and T helper 17 (Th17) immune cells 

have been hypothesized to play a key role in H. pylori infection [34]. The cytokine interleukin-17 (IL-17) is 

generated by Th17 cells and is involved in neutrophil activation and recruitment, both of which contribute 

to H. pylori inflammatory lesions [35]. Further studies have focused on involvement of the interleukin (IL)-

17 and IL-21 axis in sustaining Th17 activation and its inflammatory impact on the epithelial lining and in 

understanding pathophysiology of H. pylori and associated inflammatory disorders [36]. The significant 

increase of IL-17 in both UC and CC was clear in this study which is in consistence with others who 

recommended the critical and important role of  IL-17 inhibitors as a treatment of inflammatory diseases 

like UC [37]. IL-21 also plays an important role in maintaining homeostasis and Treg cells function which 

have an important role in homeostasis and immune regulation. This cytokine downregulates the 

proinflammatory cytokine microenvironments and affects IL-17 production, leading to an unfavorable 

inflammatory response, especially in H. pylori infection in some individuals who can not tolerate it leading 

to UC and cancer [38]. IL-21 was shown to be related in the development of tumor in many tissues by 

enhancing the activation induced cytidine deaminase (AID) expression [39] and may be involved in 

increasing the risk of turning the inflammation of mucosa to inflammatory carcinogenesis [40]. 

 

This study observed a significant positive correlation between IL-17 and IL-21 in H. pylori-positive 

subjects which are in agreement with others [38]. The correlation between these two cytokines wasn’t clear 

in this study in control subjects suggesting the cytokine profile in normal state differ in their expression 

from the inflammatory status. 

 

IL-17 plays a vital role in bacterial clearance and together with IL-21 may augment inflammatory responses 

that affect intestinal mucosa [36]. IL-21 plays a multifunctional function especially in activating Th17 cells 

leading to proliferation and differentiation [41] and accumulation in the tissue which may predispose to 

inflammatory bowel diseases. IL-21 has an effect on colon tumor development and controlling chronic 

inflammation can suppress carcinogenesis and tumor formation [40]. Although each cytokine give dual 
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effects and roles that need to be explored carefully for a better understanding of the clinical outcome of UC 

and colon cancer. IL-17 together with IL-21 plays vital role in inflammation and correlates with ulcerative 

colitis and colon cancer either directly or indirectly. 
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